Use of Conglomerate Rock in the Delaware and Hudson Canal 
and Gravity Railroad (Part 2) 


By S. Robert Powell, Ph.D. 


Conglomerate rock, an extremely hard rock that is very resistant to physical and chemical 
breakdown relative to surrounding rocks, was widely used by the D&H masons who constructed 
the piers, pyramids, cable anchoring system masonry, and abutments in all four of the D&H 
aqueducts designed by Johann Roebling. Using conglomerate stone in those four locations, given 
the intrinsic qualities of conglomerate stone, made it highly unlikely that flaking off or 
weakening of the stones supporting the cables and the anchor chains would ever take place, in 
which case the structure of the bridges would have been seriously compromised and, in all 
probability, the four aqueducts would have collapsed. 

Through on-site study of the four Roebling aqueducts and research in the Roebling 
papers at Rensselaer Polytechnic Institute and in the archives of the Minisink Valley Historical 
Society in Port Jervis, we have learned the following facts about the composition of the piers, 
pyramids, cable anchoring masonry, and abutments of the four Roebling D&H aqueducts: 

River piers, abutments, and ice breakers on the Delaware Aqueduct, and river pier 
and abutments on the Lackawaxen Aqueduct: In the 1983 Historic Structure Report / 
Historical Data Section / The Delaware Aqueduct / Upper Delaware National Scenic and 
Recreational River, New York - Pennsylvania, by Harlan D. Unrau, we read: “On July 7, 1849, 
after the aqueducts had been in service for several months, another description of the structures 
appeared in the American Railroad Journal: The Wire Suspension Aqueducts, over the Delaware 
and the Lackawaxen rivers, which were commenced in 1846 and recently completed by the 
Delaware and Hudson Canal Company, are now opened for the passage of boats... The masonry 
of the piers and abutments, which support the little towers [the pyramids on the piers and 
abutments], has been executed in the most substantial manner, of a durable and compact gray 
wacke [a finely grained conglomerate rock composed of firmly cemented fragments of quartz] 
which constitutes the principal formation of the valley of the upper Delaware. The beds of the 
facestone are all cut, the backing is large and well bounded, and the whole laid in hydraulic 
cement. Nothing has been spared to insure the safety of the foundations, and, by the construction 
of good ice breakers, to guard the piers against the heavy floods and ice, which in this river prove 
sometimes very violent and destructive.” 

Pyramids, both on the Delaware and Lackawaxen piers and on the abutments on all 
four bridges: In Unrau, cited above, we read: “The towers [the pyramids, each in the shape of 
an isosceles trapezoidal prism] are each composed of 3 blocks [levels] of a white quartz pudding 
stone [a conglomerate rock, precision cut, with no mortar used between the stones], of great 
hardness and durability, obtained from the quarries in Ulster county, N. Y.” 

Cable anchoring system in all four aqueducts: large rectangular blocks of 
conglomerate stone (numbered 1-6 in the Roebling drawing given in the Roebling patent 
application), on top of which are placed smaller blocks of conglomerate, on top of which rests 
the anchor chain--the whole unit curving downward from the connection of the cable to the 
anchor chain to the anchor plate is encased in Rosendale cement. 
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Abutments: in the area directly below the pyramids in the canal prism and in the central, 
or core, section of the river abutment fronts in all four bridges, precision-cut graywacke 
conglomerate stone. The stones in the central core of the abutments on the Lackawaxen, 
Neversink and High Falls bridges are not set in hydraulic cement; those on the Delaware bridge 
are. To the wings of the abutments on the Lackawaxen, the Delaware, and the Neversink rivers, 
flood-protection masonry insulates the core/structural center of the abutments from high water: 
on the bridge at Lackawaxen, dry laid field stones, now largely washed away; on the Delaware 
Aqueduct, on the New York shore, dry laid field stones, greywacke conglomerate, and sandstone 
on both sides of the central core, on the Pennsylvania shore, greywacke conglomerate stones set 
in Rosendale cement mortar; on the Neversink Aqueduct, dry laid field stones on both sides of 
the central core of the abutment; at High Falls, no flood protection masonry on the sides of the 
core of the abutment. (It has not yet been established whether or not the flood-protection 
masonry on the wings of the Lackawaxen, Delaware, and Neversink aqueducts was put in place 
when the bridges were built or at a later date. A preliminary observation is that some of the 
flood-protection masonry may have been installed at the time of the construction of the bridges, 
and some at a later date.) 

The complete master plan for the four D&H aqueducts, we must not forget, was 
established by Roebling, with the D&H following Roebling’s plan in erecting “all the masonry 
of the piers and abutments, also the excavation and masonry for the anchorage...” Detailed plans 
for the piers, abutments, and masonry of the anchorages have not come down to us, but, we can 
with assurance believe that where we now find precision cut stones, or cut stones with mortar, or 
dry-laid field stones, for example, in the Roebling abutments and piers, that those different kinds 
of stones and masonry presentation represent exactly Roebling’s instructions and master plan, 
which was executed by the D&H. 

The exact nature of the stones used in the piers, abutments, and anchorages was not, as 
far as we have been able to learn, specified by Roebling, although it is reasonable to believe that 
he did make known to the D&H and to the masons working on the aqueducts the locations in 
those structures where the forces of tension and compression in the aqueducts would be the 
greatest and which, therefore, would require stones and masonry presentation equal to the 
demands that would be made on those locations in the structure by the weight carried. 

Having learned from Roebling, then, the locations of the primary stress points (tension 
and compression) in the bridges, it 1s our contention that the D&H masons, based on their life 
experience as masons and builders recommended to Roebling that conglomerate rock be used in 
the primary stress points in the aqueducts. Significantly, and not surprisingly, Roebling, an astute 
and experienced engineer, seconded their recommendation. Conglomerate stones were, 
accordingly, widely used in the four aqueducts. 

Inscribed on one of the stones in the pyramid of conglomerate rock (white quartz pudding 
stone) on the up-river abutment on the north side of the river at High Falls, a photograph of 
which is given here, is the following: 


J. A. ROEBLING, superstructure 
G. WATSON, mason 
Built A. D. 1848 
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Signature stone on High Falls abutment 


Who was George Watson? He was a friend of John B. Jervis, who was hired by Russel F. Lord in 
May 1846 to begin preparations for the masonry of the Delaware Aqueduct. To the best our 
knowledge, Watson served under Russel F. Lord as the mason in charge of all the masonry 
construction on all four of the Roebling aqueducts. 

It is not unreasonable to believe that George Watson, having supervised the construction 
of the masonry on the four aqueducts, was very proud of his work and wished to commemorate 
the importance of his contribution to the success of the four aqueducts. He did so by inscribing 
his name, on one of the pyramid stones on the High Falls aqueduct, below that of J. A. Roebling. 
(Note: The Watson inscription appears to have been consciously defaced/damaged over the 
years.) 

In addition to using conglomerate stone in the construction of the four Roebling D&H 
aqueducts, the D&H also used precision-cut conglomerate stone in building no fewer than 13 
locks (wood lining not needed with precision-cut stones in the locks) on the D&H Canal, 
including “the five locks” (Nos. 16-20) at High Falls. 

The D&H also used conglomerate stones on the railroad segment of its transportation 
system between Carbondale and Honesdale in no fewer than two areas:(1) as foundation stones 
upon which the stationary steam engines were placed at the head of inclined planes on the 
Gravity Road, and (2) in the abutments on the many trestles on the loaded and light tracks on the 
D&H Gravity Railroad. We see here the stationary engine foundation on Plane No. 14 on the 
light track on the Gravity Railroad; also an abutment on the light track on Level No. 20 between 
Farview and Archbald. 





Light track abutment 


Conglomerate rock, then, was an important building material that was used by the D&H 
both in structures on the D&H Canal and the D&H Gravity Railroad. It was used for two 
reasons: (1) it was a building material that had qualities (extreme hardness, resistance to physical 
and chemical breakdown relative to surrounding rocks; in the Shawangunks, conglomerate was 
popularly known as “Shawangunk granite”) that made it an ideal building material for the canal 
and railroad structures to be constructed, (2) it was not only available but also abundant in the 
area served by the Delaware and Hudson Gravity Railroad and Canal. 





Johann A. Roebling’s Delaware Aqueduct, with conglomerate stone used 
in its piers, abutments, and anchorage system, 171 years after construction 
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